Seasonal forecast skill for the Bering Sea cold pool
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Ice and the Bering Sea food chain

The annual cycle of sea ice 5. In the spring, as the ice melts, 6. The blooms nourish

forming and melting has it creates a surface layer of less- copepods, krill and other tiny

helped sustain marine life. salty water that keeps the algae creatures that are important,
and phytoplankton up in the fat-rich food for young fish,
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e By the summer, it has formed a
bottom layer called the cold pool.

Cold pool 9

Pollock and Pacific cod avoid the cold pool, which
may extend 130 feet up from the bottom and
Bering Sea floor acts as a barrier to the movement of these fish.

In the absence of winter ice,
the cold pool has largely
failed to form. Cod and
pollock are moving north.
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Bottom temperature (°C)

Can we simulate the cold pool? 2 0. 2 A




groundfish survey

Can we simulate the cold pool?
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We can hindcast the cold pool well. Can we forecast it?

The Plan:

Downscale the 9-month seasonal reforecasts from the North American Multi-
model Ensemble (NMME) and quantify the skill of our regional model in
capturing interannual variability of the cold pool.



A slight problem with the plan...
CCSM4  CESM1 CFSv2 CanCM3 CanCM4 FLORBO1 GEOSS
X

model Ensemble
(NMME)

o Start times must include
all 12 months

o 9 month lead times,
minimum

o Target dates: 1981-2010
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e Required output: SST, 2-
m temperature,
precipitation rate, more
fields “based on
experience and demand”
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CFSv2 preliminary results
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Preliminary conclusions

o Given appropriate surface boundary forcing, the Bering10K
model reproduces cold pool variations.

» There is a winter predictability barrier

o The CanCM4 model shows elevated skill over the CFSv2
model... but the barrier remains

e Ensemble-averaged values show elevated skill compared
to single iterations of a model... but the barrier remains

o Forecasts initialized in April have high skill through summer.
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